This article addresses the applicability of quantitative wildlife value orientation scales in Muslim students in Malaysia. As Malaysian culture is deeply influenced by Islam ideology, this article presents a case for addressing the cross-cultural applicability of the scales. The current wildlife value orientation scales were reliable-all Cronbach's alphas ≥ .65-and had predictive validity-8 to 14% of variance of acceptability of lethal control was explained. Yet, both reliability and predictive validity were of lesser magnitude than figures in previous Western studies. Especially the hunting beliefs scale did not reflect basic thinking about wildlife in our sample, and our data suggest two different hunting dimensions-consequences of hunting for wildlife and human opportunities for hunting. For future cross-cultural comparisons of wildlife value orientations, amendment of the scales to better reflect salient beliefs in non-Western nations is recommended.
those previously identified in the United States (Kaczensky, 2007) , and a similar study in Thailand concluded that prohibition of consumptive use of wildlife might have shaped WVOs (Tanakanjana & Saranet, 2007) . Through a survey among Malaysian students, we sought to test the applicability of the current WVO scales beyond Western nations, as a contribution to enhancing insights into the cross-cultural applicability of the WVO scales (and, by extension, of the concepts of domination and mutualism).
Malaysia is a non-Western country where the religion of Islam is an important cultural feature. The influence of Islam can be seen in the Malaysian federal constitution (Federal Constitution, 2006) , government policies (Syed Ismail, 2007) , and it is central to everyday life for the Malay group, the majority ethnic group of the Malaysian population (50.1%) (Department of Statistics, 2011) . Through the influence of Islam, general ideologies in Malaysia might be different from those in Western nations, thus making Malaysia a feasible context for testing the applicability of WVOs. Recently, a survey that included WVO scales was conducted among the Malaysian public (Jafarpour & Mariapan, 2014) . The study identified relationships between gender, level of education, residence, and WVOs. Yet, as this study did not present reliability figures for the standard scales of domination and mutualism, and did not examine predictive validity, this study was not tailored to evaluate the applicability of WVO scales in Malaysia.
We sought to extend current knowledge by addressing the applicability of the WVO scales in a Malaysian sample. Two research questions guided our study : (a) To what extent are the WVO scales reliable, and (b) To what extent do WVOs predict acceptability of lethal wildlife control across three human-wildlife problem situations? Acceptability of lethal control was chosen as the dependent variable as previous research suggest that this concept is especially well predicted by WVOs (Jacobs et al., 2014; Whittaker et al., 2006; Zinn, Manfredo, Vaske, & Wittmann, 1998) . In addition, lethal control is one of the management practices conducted by responsible agencies (Department of Wildlife and National Parks of Peninsular Malaysia, 2006; 2013; "Veterinary Services Department declares rabies outbreak in three states," 2015) as well as individuals (Azhar et al., 2013) in Malaysia to eradicate problem animals and hence, lethal control is likely to be a salient issue.
Methods
A close-ended questionnaire consisting of questions to assess WVOs, acceptability of lethal control, and demographics such as age and religious affiliation was developed. The questionnaire form was prepared in English and Malay (on the same form). The original English survey was translated into Malay language and pretested among 17 students from two universities (Universiti Teknologi Mara and Pusrawi International College of Medical Science). All students were asked to identify confusing concepts or wording and to make suggestions for alternative wording. Upon their feedback, minor changes were made to the questionnaire, but no changes were needed on the English and Malay wording of questions. The translation/back-translation method (i.e., an independent dual language speaker translated the Malay version back into English) revealed no problems pertaining to the Malay wording of WVO items and suggested consistency of the items across languages.
The self-administered questionnaire was distributed to Malaysian undergraduate students in 10 classes at Universiti Putra Malaysia. The questionnaire was handed out before class with a simple request to voluntarily participate in a study into human thought about wildlife. No further explanation was given. Completed questionnaires were collected by the lecturers within two days' time. From the 528 questionnaires distributed, 391 ones were returned, yielding an overall response rate of 74%. The sample consists of 271 (69%) Muslims, 54 (14%) Buddhists, 37 (10%) Christians, and 20 (5%) Hindus. In this article, we focused on the Muslim subsample, as the numbers in the other subsamples are too low to make any substantial claims. Some comparisons with the other subsamples were made for illustrative purposes, to contemplate whether findings are Muslim-specific or rather pertaining to Malaysian students in general.
Independent variables
Nineteen items were used to assess the WVOs of domination, composed of appropriate use (6 items) and hunting (4 items) beliefs, and mutualism, composed of social affiliation (4 items) and caring (5 items) beliefs (Table 1 ). All items were coded on continuous 7-point scales ranging from -3 "strongly disagree" to +3 "strongly agree" with zero as a neutral point. While the applicability of 7-points continuous scales might be problematic in some cultures, due to hesitance to opt for extreme answers, we did not detect this problem. Extreme answers were checked as well, and all variables were normally distributed as suggested by z-tests (Kim, 2013) , as well as inspection of descriptive figures (skewness and kurtosis). We computed two composite indices of WVOs by summing the average scores of appropriate use and hunting beliefs for domination, and social affiliation and caring belief for mutualism (see Manfredo et al., 2009; ).
Dependent variables
To assess the acceptability of lethal control, responses to lethal control of four different species for three different scenarios that reflected different levels of problem contexts were elicited (i.e., 12 questions). The scenarios reflected realistic problems situations that actually occur or could probably occur in Malaysia and involved wildlife that regularly causes problems in Malaysia (python, elephant, panther, monkey), as reflected by complaints of the general public to the Department of Wildlife and National Parks (2013) , and by recent newspaper articles.
The first scenario was the possibility of an encounter with wildlife (encounter), without suggesting a direct problem for humans. The second and third scenarios described severe problems to humans: either wildlife damaging agricultural areas or killing domesticated animals (economic loss) or wildlife killing humans (human death). In all scenarios, lethal control (trap-to-eliminate) was proposed as the management intervention by wildlife agencies. As an example, an actual question was: "A troop of monkey lives in a large nature area. There's a chance that hikers encounter them. How unacceptable or acceptable is it if wildlife agencies trap-to-eliminate the animal?" Acceptability of lethal control was coded similarly to the independent variables (i.e., 7-point scales).
Analysis
Reliability analyses (Cronbach's alpha) were used to check to what extent the items for the underlying basic beliefs and value orientations measure the same constructs, and to check if the acceptability items for different species could be combined into indices that reflect acceptability of lethal control for the three different levels of problem situations. To estimate the predictive validity of WVOs for acceptability of lethal control, we used two regression models. The first model used domination and mutualism as predictors and the second model used the four basic beliefs of appropriate use, hunting, social affiliation, and caring as predictors. The same analyses were conducted for the Christian, Buddhist, and Hindu samples.
Results

Reliability
Reliabilities of the two WVO scales, as well as the four basic belief scales, were acceptable, as all Cronbach's alphas exceeded, or were equal to, the generally accepted cut-off point of .65 (Vaske, 2008) (Table 1) . Almost all item-total correlations exceeded .40. The four items that did not exceed .40, all belong to the domination scale. .81 a Items were coded on 7-point scales ranging from -3 (strongly disagree) to +3 (strongly agree) b Item was reverse coded prior to analysis
The internal consistencies of the mutualism scale, as well as the associated basic beliefs of social affiliation and caring, were superior to the consistencies of the domination scale and the associated beliefs of appropriate use and hunting. As Cronbach's alpha for hunting beliefs was relatively low, we inspected the correlation matrix of the underlying items. The correlation between the items "Hunting is cruel and inhumane to the animals" and "Hunting does not respect the lives of animals" was .74. The correlation between the items "We should strive for a world where there's an abundance of wildlife and fish for hunting and fishing" and "People who want to hunt should be provided the opportunity to do so" was .35. All other correlations across the four hunting items were considerably lower. Subsequent exploratory factor analysis (Varimax rotation) over the four hunting belief items revealed two dimensions with Eigenvalues > 1 (and items grouped together as the correlation figures suggest) and explained variances of 44% and 35%, suggesting that hunting items might reflect a two-dimensional construct in the present sample. The first construct pertains to the consequences of hunting for wildlife ("Hunting is cruel and inhumane to the animals" and "Hunting does not respect the lives of animals"), while the second set pertains to hunting opportunities for humans ("We should strive for a world where there's an abundance of wildlife and fish for hunting and fishing" and "People who want to hunt should be provided the opportunity to do so"). Exploratory factor analyses over all other sets of basic beliefs (i.e., appropriate use, social affiliation, caring) revealed only one dimension with an Eigenvalue > 1, suggesting that the associated items represent a one-dimensional construct.
We conducted a reliability analysis to check if acceptability of lethal control across species (python, elephant, panther, monkey) is consistent across the three levels of problem severity. Cronbach's alphas were .82 (encounter situations), .83 (economic loss situations), and .86 (human death situations). On the basis of these figures, we computed indices, as the average of the four underlying items, which were used for subsequent analyses.
Predictive validity
Both the model with wildlife value orientation scales and the model with basic belief scales predicted acceptability of lethal control in all three situations that reflect different humanwildlife problem levels ( Table 2 ). The first model, with domination and mutualism as independent variables, predicted 8 to 11% of the variability of acceptability of lethal control. These effect sizes flag a typical relationship (Vaske, 2008) or medium effect size (Cohen, 1988) . Mutualism was a better predictor than domination across scenarios.
The second model, with appropriate use, hunting, social affiliation, and caring beliefs, predicted 11 to 14% of the variability of lethal control acceptability, indicating typical relationships (or medium effect sizes in Cohen's terminology). Consistently, use beliefs were a superior predictor relative to all other basic beliefs. Caring beliefs were statistically significant in two situations, and hunting beliefs did not predict acceptability in any of the situations.
Across situations, the second model predicted acceptability of lethal control better than the first model. While in the first model mutualism was the best predictor, in the second model appropriate use beliefs (associated with domination) was the best predictor.
Other religious segments
Cronbach's alphas for the different religion segments in our sample were comparable (domination: .74 for Muslims, .79 for Buddhists, .70 for Christians, .76 for Hindus; mutualism: .88 for Muslims, .91 for Buddhists, .92 for Christians, .90 for Hindus). Predictive validity of wildlife value orientations for Buddhists were in the same range as for Muslims (i.e., R 2 of .11 to .13 for Buddhists, and .08 to .11 for Muslims). Predictive validity for Christians was lower than for Muslims (between .05 and .07, not statistically significant). For Hindus, however, the predictive validity was remarkably large (.48 to .54). We want to emphasize again that these figures are based on very small subsamples.
Discussion and conclusion
Our findings suggest that the WVO scales are reliable and have predictive validity among Malaysian Muslim students. Reliability figures in the United States ), Germany (Hermann et al., 2013) , and The Netherlands (Jacobs et al., 2014; Vaske, Jacobs, & Sijtsma, 2011) for domination were .83, .85, and .85, respectively, all exceeding the Cronbach's alphas of .74 in our Muslim sample. On the other hand, reliability for domination in a Danish sample was .68. The reliability of mutualism (.87) was comparable with the figures in the United States (.86), Germany (.88), The Netherlands (.88), and Denmark (.86). The comparison suggests that the reliability of mutualism is relatively invariant across these nations, while the reliability of domination is considerably less in the Malaysian sample compared to three of the four Western nation samples. Our findings suggest that the items measuring hunting beliefs reflect two different latent constructs in our Muslim student sample: consequences of hunting for wildlife, and hunting opportunities for humans. Various explanations for lower reliability of the domination scale our study could be contemplated. The domination scale could be less optimal to capture basic beliefs in (a) Muslims, in (b) Malaysians, or in (c) any non-Western people. We will elaborate on each potential explanation.
The influence of Judeo-Christian religion in Western nations has been argued as one of the key factors that has shaped the domination orientation . Within this ideology, man is proclaimed by god as the steward of living beings, thus having mastery over animals. Islam might extend into a different ideology pertaining to wildlife, as holy Islamic text emphasizes that humans are entitled to gain tangible benefits (e.g., meat harvest) from animals (Quran 5:1; Oxford World's Classics edition), yet should not hunt wild animals for sport or pleasure, as taught by the Prophet Muhammad, the second main reference in Islam (Hadith Muslim as cited in Islam & Islam, 2015) . Even in the act of hunting for reasons legitimized by Islam ideology, no injustice or mistreatment of animals is allowed, and suffering must be minimalized (as is also apparent in current Islamic ritual slaughtering) (Quran 5:3; Oxford World's Classics edition). To illustrate, in certain circumstances, if the hunted game is only injured and still alive when the hunter reaches the animal, they need to cut the windpipe, the gullet, and the two jugular veins at the animal's throat using only a sharp object (Al-Qaradawi, 1985) . This slaughtering method is conducted on both domesticated and wild animals to ensure the process is quick and as painless as possible for the animal (Islam & Islam, 2015) , as well as to render their meat halal, a prominence concept among Muslims. Hence, explicit holy Islamic text on hunting reflects both the hunting benefits for humans, as well as the hunting consequences for wildlife. Our findings that hunting beliefs items reflect two dimensions resonates well with this ideology. Maybe Islam ideology explains the relatively low reliability of the domination scale. If Islam ideology would be driving the lower reliability of domination, one could expect that reliability figures of domination scales among Malaysians adhering to different religions would be different. Our findings, although illustrative only (due to small sample sizes) suggest this is not the case, but rather suggest it pertains to Malaysians in general. This would not necessarily exclude the influence of Islam ideology. Nations with a specific predominant religion might have national cultures that were historically shaped by that religious tradition (Inglehart & Baker, 2000) . Even people with a different religion within those nations are to some extent socialized within that predominant culture, and might have similar basic beliefs about wildlife.
The interpretation that hunting beliefs are conditional in nature in our sample resonates with findings of a qualitative study among rural Mongolians, a society with Buddhism as predominant religion (Kaczensky, 2007) . Long-standing hunting norms were still present among pastoralists. Hunting large predators like wolves was accepted by many but inflicting unnecessary suffering to the animals was deemed to create strong infuriation among the public to the hunter and his family. Our finding that the current hunting belief items are not catered to tease out salient beliefs about hunting because the items do not reflect the conditions under which hunting is acceptable, extends to other non-Western culture as well. Importantly, Cronbach's alpha for domination in a Danish sample (Gamborg & Jensen, 2016; Teel et al., 2010) was in the same range as alpha in our study, and hence a lower reliability for domination is not exclusive to non-Western societies. These papers do not present additional exploratory factor analyses to reveal whether hunting belief items reflect a two-dimensional structure, as figures in our article suggest. The background causes for a lower reliability in Denmark, however, are likely to be very different from those causes in Malaysia. While our figures do not present a decisive answer, we believe that the current domination scale is not optimal to capture hunting beliefs in Malaysian culture, fueled by Islam being an important ideology that has shaped this culture, including to some extent those adhering to other religions within Malaysia.
The predictive validity of WVO scales in our models was inferior to the predictive validity in the aforementioned studies in Germany and The Netherlands. The lower predictive validity of domination is probably due to the hunting beliefs scale, which might not match a one-dimensional predominant belief among Muslims, as argued above. In the model with the four basic beliefs, the predictive validity of use beliefs (one of the two basic beliefs that comprise domination) was larger than the predictive validity of any other basic beliefs.
In contrast to domination, the similarities on reliability figures between Malaysia and Western nations for mutualism suggest that the items are applicable across both predominantly Christian and Islam cultures. The Prophet Muhammad explained that any cruelty or good deed toward animals is equivalent to the ruthless or kind act toward human beings, and all living creatures (including human beings and animals) are like a family (Hadith Bukhari as cited in Islam & Islam, 2015) . The items of the mutualism scale seem to resonate well with this tradition of Prophet Muhammad. Yet our interpretation on the basis of holy Islamic sources is speculative in nature, equivalent to the above reasoning about the domination scale. Mutualism scales were found to have larger internal consistency than domination scales in eight European countries (Teel et al., 2010) , and mutualism was also identified across cultures in qualitative studies (Teel et al., 2007) .
Our article raises issues for further research. Our sample was drawn from a Malaysian student sample with an age range of 19 to 26. While this age range comprises a larger share of the Malaysian population than any other age range (Department of Statistics, 2011) , and value orientations of individuals are believed to have stabilized at this age (Schwartz, 2006) , we cannot assume that students reflect the whole Malaysia population. Previous research has found that wildlife value orientations might vary across generations . Representative descriptive figures for the whole Malaysian population would require a different, more elaborated, and more expensive sampling approach.
Research in other Islamic nations is needed to be confident that Islamic ideology, and not other specifics of Malaysian culture, is a root cause of the relatively low reliability of domination and predictive potential of WVOs, and to test if our reasoning rings true. To know whether the large predictive potential of WVOs for acceptability of lethal control among Malaysia Hindu's flags a real relationship or is rather an artifact due to the small sample size, it would be interesting to administer a WVO survey among a sample of the Indian population.
Although reliability of the WVO scales was sufficient and the predictive validity was statistically significant, we recommend to proceed with caution in applying these scales in future research in Islamic cultures. The notions of minimal animal suffering and the hunting conditions that are emphasized in the Islamic holy text are less apparent in the current hunting scales. We recommend including additional items that emphasize minimal suffering to reflect consequences of hunting for wildlife, and conditional norms pertaining to hunting (note that Jafarpour and Mariapan [2014] did not include these kind of items in their WVO study among Malaysians). Exploratory qualitative research (i.e., semi-structured interviews) could increase our understanding of whether the existing WVO scales reflect all relevant basic beliefs about wildlife.
Only if problem situations or actions towards wildlife are relevant within a population, is it likely that responses can be predicted well by more basic cognitions (Ajzen, 2001) . Perhaps, the relatively low predictive validity of WVOs for acceptability of lethal control might indicate that the problem scenarios do not reflect salient issues among the Malaysian student sample. Future research in Malaysia could incorporate measures of different (and preferable salient) wildlife related attitudes and behaviors, such as support for policy conservation or participation in wildlife-recreation activities, to investigate if predictive validity of WVOs indeed increases. Naturally, salient issues might be different across segments of the Malaysian population (e.g., farmers versus urbanites).
The current WVO scales are applicable to Malaysian Muslim students, probably to Malaysians in general, and perhaps to Muslims in general. As such, the current scales might be useful for comparing thought about wildlife across cultures and nations. For future research, it is important to realize that such a comparison is useful for comparing the basic beliefs reflected by the scales across cultures, but does not necessarily adequately capture salient basic beliefs about wildlife as they exist in non-Western cultures (both Muslim and non-Muslim cultures). Additional items that capture the conditional nature of hunting beliefs (i.e., for which purposes hunting is allowable) might increase the usefulness of WVO scales for cross-cultural comparisons. In turn, such refined scales might be better suited to gain understanding of the sources of conflicts over wildlife at the global level.
